INTRODUCTION
Small intestine tumors account for about 5% of all alimentary tract tumors, with the highest proportion occurring in the duodenum. 
RESULTS
The patients consisted of three males and two females with an average age of 59 years (range, 41-74). All the patients were asymptomatic, and all the tumors were detected was not performed in one lipoma and in one GIST. All the tumors were treated with surgical resection, and all the patients remained healthy for more than three years (Table 1) .
Gastrointestinal stromal tumor (GIST)
The two GISTs were located at the third and fourth portion of the duodenum. One was visible as a 4 × 4 cm sized homogenous enhancing mass, located close to the pancreas body and the small intestine on an abdominal CT scan (Fig. 1A) . A PET-CT scan revealed a round mass with heterogeneous fluorodeoxyglucose (FDG) uptake(SUV max 5.7), suggestive of malignancy (Fig. 1B) . Endoscopic ultrasonography (EUS) showed a round homogenous hypoechoic mass close to the pancreas (Fig. 1C) . EUS-fine needle aspiration (FNA) was nondiagnostic due to scanty cellularity, and it could not differentiate the GIST from other types of pancreatic neoplasms. The other GIST showed up as a 2.0 cm sized round enhancing mass, which was located close to the uncinate process of the pancreas on an abdominal CT scan ( Fig. 2A, 2B ). It was diagnosed by EUS as a stromal tumor originating from the muscle layer of the duodenum ( 
Lipoma
At the duodenal 2nd portion, a 2.5 × 2 cm sized pedunculated soft mass was seen in the second portion of the duodenum on gastroduodenoscopy (Fig. 3A, 3B ). The preoperative diagnosis was a lipoma based on the normal mucosa covering the mass and an indentation of the mass with the biopsy forcep (cushion sign) (Fig. 3C ). Mass excision was done. Pathology confirmed a duodenal lipoma arising from the duodenal second portion.
Gangliocytic paraganglioma
An approximately 2.0 × 1.5 cm sized round protruding mass, which was covered with normal mucosa, was noted at the major papilla (Fig. 4A ). An abdominal CT scan showed an enhancing protruding ampullary mass, and a PET-CT scan revealed a round mass at the ampulla of Vater, with moderate FDG uptake (SUV max 2.3) (Fig. 4B ).
After sphincterotomy, whitish fibrous tissue was revealed (Fig. 4C) , and cholangiography revealed a normal biliary tree. Biopsy from the whitish lesion on the major papilla showed spindle-type cells, with positive S100 immunostaining suggestive of a neurogenic tumor. Surgical ampullectomy was done. The pathological findings showed epithelioid cells in organoid nests, as well as ganglion cells and schwannian spindle cells (Fig. 4D ). This lesion was diagnosed as a gangliocytic paraganglioma, which stained positive for synaptophysin and S-100. 
Neuroendocrine tumor
At the duodenal bulb, a polypoid lesion about 7 mm in size was seen (Fig. 5A ). An endoscopic biopsy revealed a duodenal carcinoid tumor. Carcinoid syndrome was not (Fig. 5B, 5C ).
DISCUSSION
BDTs are uncommon and they require a different management from that of other gastrointestinal tumors. They have remained difficult to diagnose because of the vague and often asymptomatic clinical presentations. Although
BDTs can occur in any portion of the duodenum, they predominately appear in the first or second portion. 3, 6 With recent advances in endoscopic techniques, tumors at these locations are easily detected. However, tumors located at the third or fourth portion are much more difficult to discover.
In histopathological examinations, primary duodenal neoplasms are categorized as: epithelial tumors, mesenchy- big lipomas need a surgical resection. 18 Our case can be managed by close observation or endoscopic excision, because it was asymptomatic and pedunculated shape. However, we performed surgical excision, since we could not obtain definite diagnosis before surgery.
Gangliocytic paraganglioma is a rare BDT, with uncertain histogenesis. By endoscopic biopsy, misdiagnosis is frequent because only one component of the tissue is obtained. 19 In our case, the preoperative diagnosis was a neurogenic tumor based on the synaptophysin-positive spindle cells in the biopsy tissue. As this lesion may present as a periampullary carcinoma, it is important to recognize and diagnose this rare, but benign, entity. Although gangliocytic paraganglioma is a benign lesion, the possibility of recurrence and metastasis exists. 20 In our study, there was one case of gangliocytic paraganglioma, which was located in the ampulla of Vater, and we performed a surgical ampullectomy.
Duodenal carcinoids are usually solitary, small, located at the first part of duodenum, and restricted to the duodenal submucosa. 21 The natural history of duodenal carcinoid tumors is poorly understood, and standard treatment strat-
egies have yet to be established. Many studies have suggested that duodenal carcinoid tumors smaller than 2 cm in diameter and confined to the submucosal layer have limited metastatic potential. 22, 23 However, one study reported the presence of regional lymph node metastases in two tumors smaller than 1 cm and limited to the submucosa. 21 Although there is a lack of consensus, the current recommendation for treatment is endoscopic removal of tumors smaller than 1.0 cm without periampullary localization or evidence of muscular propria layer invasion assessed by EUS. 23 EUS can define the size of the tumor, the level of wall invasion, and the presence of regional lymphatic metastasis. 23 The duodenal carcinoid tumor in the current study was treated by surgical resection because of limited preoperative evaluation; EUS was not available at that time in our institution. The tumor was smaller than 1 cm and was restricted to the submucosal layer. Therefore, endoscopic removal was indicated in our case. 국문 색인: 상피하, 양성 종양, 십이지장
